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to be too slow for it to be of dominant importance on a global scale for time
scales less than 100 years.

The lagging ocean thermal response may cause important regional
differences in climatic response to increasing C02. The response in areas
downwind from major oceans will certainly be different from that in the
interior of major continents, and a significantly slower response to increasing
CO2 might be expected in the southern hemisphere. The role of the ocean in
time-dependent climatic response deserves special attention in future modeling
studies, stressing the regional nature of oceanic thermal inertia and atmo-
spheric energy-transfer mechanisms.

Progress in understanding the ocean's role must be based on a broad
program of research: continued observations of density distributions, tracers,
heat fluxes, and ocean currents; quantitative elucidation of the mixing
processes potentially involved; substantial theoretical effort; and development
of models adequate to reproduce the relative magnitudes of a variety of
competing effects. The problems are difficult, and complete success is
unlikely to come quickly. Meanwhile, partially substantiated assumptions
like those asserted here are likely to remain an integral part of any assessment.
In planning the oceanographic field experiments in connection with the World
Climate Research Program, particular attention should be paid to improving
estimates of mixing time scales in the main thermocline.

Present knowledge of the interaction of sea-ice formation and deep-water
formation is still rudimentary, and it will be difficult to say even qualitatively
what role sea ice will play in high-latitude response and deep-water formation
until the climatic factors that control the areal extent of polar pack ice in the
northern and southern hemispheres are known. Field experiments are required
to gain fundamental observational data concerning these processes.

CLOUD EFFECTS

Cloud amounts, heights, optical properties, and structure may be influenced
by COo-induced climatic changes. In view of the uncertainties in our
knowledge of cloud parameters and the crudeness of cloud-prediction schemes
in existing climate models, it is premature to draw conclusions regarding
the influence of clouds on climate sensitivity to increased C02. Empirical
approaches, including satellite-observed radiation budget data, are an impor-
tant means of studying the cloudiness-radiation problem, and they should be
pursued.

Simplified climate models indicate that lowering of albedo owing to
decreased areal extent of snow and ice contributes substantially to CO2
warming at high latitudes. However, more complex models suggest that